
CBRN Escape Respirator

Breathing Gas Control
Concept Requirement:

CO2 – Maximum Average Inhaled 
Concentration of 2.5%

O2 – Minimum Inhaled
Concentration of 19.5%

This presentation should not be considered a final statement of NIOSH policy or of any agency or individual who 
was involved. This information is intended for use in advancing knowledge needed to protect workers. Comments 
regarding this presentation may be submitted to the NIOSH Docket Office.

http://www.cdc.gov/niosh/npptl/niodocket.html


CBRN Escape Respirator
Breathing Gas Control

Concept Requirement for ABMS:
Simulate Six Work Rates
Low Work Rate – 0.5 l/min VO2

Work Rate – 1.0 l/min VO2
Work Rate – 1.5 l/min VO2
Work Rate – 2.0 l/min VO2
Work Rate – 2.5 l/min VO2

High Work Rate – 3.0 l/min VO2



CBRN Escape Respirator

Breathing Gas Control

Benchmark Testing (ABMS):
Commercially Available Escape Sets
Multiple ABMS Tests with Each Respirator
Carbon Dioxide Levels > 2.5% Observed
Oxygen Concentrations < 19.5% Observed
Testing In Process

Non Conclusive Results



CBRN Escape Respirator

Breathing Gas Control
Benchmark Testing (Human Subject):

Testing In Process
Work Rates:

Standing
Treadmill @ 2.5 mph
Treadmill @ 3.5 mph



CBRN Escape Respirator

Breathing Gas Control

Concept for Two Part Requirement
Automated Breathing Metabolic Simulator
Human Subject Test 



CBRN Escape Respirator

Breathing Gas Control
ABMS Component of a Two Part 
Requirement

ABMS Test To Establish Proper Operation  
ABMS Test @ Six Work Rates
CO2 Requirement > 2.5% (To Be Determined)
O2 Requirement < 19.5% (To Be Determined)



CBRN Escape Respirator

Breathing Gas Control
Human Subject Test Concept 
Requirement

Test At 3 Work Rates
Standing, Treadmill @ 2.5 mph and 3.5 mph
10 minutes at each work rate 

Two Test Subjects
Weight Requirement


